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Increasing concern on environmental protection requires the limitation of usage of 28 petroleum-based synthetic plastics and the development of new ecological solutions to 29 replace them in order to reduce pollution, wastes and green-house gases. Foams are 30 one of the common forms for polymers with applications including thermal insulation, 31 packaging or cushioning to mention a few (Oertel, 1994) . The majority of the 32 low-density foams existing in the market are derived from petroleum and are not 33 biodegradable. Therefore, alternatives based on polymers derived from renewable 34 resources (bio-based polymers) are attracting an increasing attention. Among the 35 different bio-based polymers, namely polyesters, proteins and polysaccharides, the 36 latter have a great potential to be transformed into aerogels, a porous, lightweight 37 foam-like material (Mikkonen et al., 2013) . 38 Plastic foams are formed by a solid matrix skeleton and a gaseous phase which is 39 derived from a blowing agent, and where the foaming process is carried out by 40 applying mechanical, physical or chemical procedures to the solid material. In 41 contrast, aerogels are created when the liquid contained in a wet gel is replaced by air. 42 Aerogels are mainly obtained through supercritical drying (SCD) and contain a 43 network of interconnected mesopores (2-50 nm). Due to their high surface area, they 44 are used as drug carrier, catalyst, adsorbent or in insulating applications. (Ward, 2000) .
117
In the current work, bio-based light-weight GA aerogels were prepared using an Where w GA and w C are the mass fractions of GA and clay in the dry aerogels, 180 respectively ρ GA and ρ C are the densities of GA and clay, respectively. The clay density 181 was 2.6 g/cm 3 according to the supplier; ρ GA (1.302 ± 0.002g/cm 3 ) was determined 182 using a helium pycnometer (Accupyc 1330) in which dried GA powder was tested.
183
The porosity (P) of the aerogel is defined as the volume fraction of voids and was 184 calculated as follows: 
Density and Porosity
222
The results of density and porosity of the samples are summarized in 70% strain (σ max ), and absorbed energy (E a ) are listed in Table 3 . It should be 273 mentioned that the sample GA5 was too brittle to be tested.
274
Regarding neat GA aerogels, increasing the polymer content, σ max and E a of the 275 samples increased. However, there was no significant change in specific compressive 276 modulus (E s ). This is because the density of polymeric struts between the layers in the 277 aerogels did not increase with GA content, as shown in the SEM observations.
278
When 5wt% of clay was added, the specific modulus of GA7.5C5 increased by 279 1.6 times compared to GA7.5 (see Table 3 ). This result was consistent with the The addition of clay reinforced the mechanical properties of the aerogels. The solids was used to analyse mechanical properties:
Where K means a mechanical property of foams, K S is the property of the 295 corresponding fully solid material. ρ and ρ s are the apparent density and skeletal 296 density, respectively; ρ s herein is thought to be equal to the theoretical skeletal density.
297
C and n are structural parameters (Gibson and Ashby, 1999; Hilyard, 1982) . In present The combustion behavior of the aerogels was investigated using cone calorimetry.
346
The resultant heat released during burning is determined in terms of heat release rate 
Conclusions
373
Gum arabic, a type of polysaccharide from African plants, was used to prepare "green" 
Highlights:
 "Green" gum Arabic /clay aerogels were prepared using a freeze-drying process.  The unique solvent used in the preparation process was water.  Gum Arabic aerogels exhibit a lamellar structure created by the ice template.  The thermal stability and flame retardancy were improved by clay addition. 
